Abstract-Based on the data of nature, society, economics and water resources of Jiangxi province in 2009, we chose six indices which are the precipitation, irrigation ratio, the degree of water resource exploitation and utilization, per capita domestic water consumption, the per capita water supply and the ecological water use ratio to evaluate the water resources carrying capacity by means of a variable fuzzy evaluation model. The results show that the comprehensive grade is Ⅱ for Jiangxi Province, where the current water exploitation and use has reached a relative high degree, and there is only a very limited water carrying capacity. The mode is easy and comfortable, which can be applied in the practice .
INTRODUCTION
The concept of water resource carrying capacity was first suggested by the China Xinjiang Water Resource SoftScience Research Panel. However, an explicit definition of this concept has not generally been given, either at home or abroad, until now. Some believe that the carrying capacity of a water resource is the ability of that resource to continually support a sound social system [1] , whereas others consider the concept to represent a threshold value for the resource's capacity to support human activity [2] . In this study, the carrying capacity of water resources are defined as the maximum amount of water required to support human activity in certain stages of social development, which can be borne by water resources under favorable eco-economic conditions. Previous researches on water resources carrying capacity mainly focused on comprehensive evaluation [3] , system dynamic simulation [4] and multi-objective analysis. Some foreign scholars brought water resources carrying capacity into sustainable development theory [5] . However, there have been few attempts to study and understand the water resources carrying capacity of Jiangxi province. In this paper, we evaluate the carrying capacity of the water resources in Jiangxi province with a variable fuzzy evaluation model to provide decision makers with a basis upon which to draw up policies on the sustainable exploitation and utilization of these water resources.
II. METHODS

A.
Definition of variable fuzzy aggregation [6] . Let
Eq. (2) shows the relative difference function of U to 
is the variable domain of fuzzy variable aggregation concerning variable gene aggregation. Suppose 
In Eqs. (15) and (16) ; (2) when 
C.
Variable fuzzy evaluation model
Suppose there are n swatch aggregates that can describe the conditions of the water resource carrying capacity, as follows:
The characteristics of swatch j can be denoted by the eigenvalue of m indices. 
The fuzzy evaluation model cited in the references will be applied. 
The comprehensive relative subjection degree matrix that is unitary can be described as follows:
According to the inapplicability of the greatest subjection degree of the fuzzy concept under the classification condition, the swatch can be evaluated according to the level eigenvalue put forward in the paper (Chen. 1998) .
General situation of the Jiangxi province Jiangxi Province is located in the middle and lower reaches of Yangtze River, and the average annual Precipitation is about 1640 mm, the average annual total water resources quantity is 1.42 ×10 9 m 3 . However, the water resources are not well balanced due to the seasonal and regional disparity. In the regional disparity, the quantity of water resources in north is more than in south, and the he average annual Precipitation is about 1400-1900 mm [7] ; In the seasonal disparity, most precipitation focus on February, May and June, which Approximately composes the whole year precipitation 45%-50%. Three problems exist in Jiangxi province simultaneously which are flood disaster, water shortage, and water environment deterioration. Therefore, the paper considers that research on the water resources sustainable utilization of Jiangxi province has very important significance in improving the harmonious development of economics, society and ecology.
B.
Selection and gradation of evaluation factors The carrying capacity of a water resource is a concept with double attributes, involving both nature and society. Obviously, this means that the system is complex and large scale, with numerous contributing factors, such as population, resources, the environment, ecology, society, economy, technology, etc. Based on the exploitation and utilization situation of water resources in the Jiangxi province and consulting the indices system of water supply and demand in China [8] [9] , we chose six indices (Table 1) Consulting other evaluation standards for water resources, we defined three grades for the significance of six evaluation factors to the carrying capacity of the water resources in the Jiangxi province [10] [11] . The indices of each grade are listed for each factor ( Table 2) . 1 V represents for the best situation, which shows that the water resources still have great potential, and the degree of water resource utilization and the scale of development are small. 3 V represents the worst situation, in which the water resource carrying capacity is close to full and more exploitation of the water resource will lead to a shortage in the water resource 
The unitary vectors can be obtained with an analytic hierarchy Process [12] and expert opinion, as follows: (Table 4) , we can see that the evaluation grade for the water resources carrying capacity of Nanchang, Jindezhen, Jiujiang, Xinyu, Yintan, Ganzhou, Yichun, Shangrao, Jian and Jiang xi province is 2, and that the current water exploitation and utilization have reached relatively high levels, although there is still some exploitation potential; However, the situations of Nanchang, Pingxiang and Fuzhou are more positive, with assessment grades of 1. It is obvious that the water resource potential of these three districts is relatively high, and that the water resources can still sustain future economic development and environmental protection.
The sequence of water resources carrying capacity is respectively Fuzhou,Pingxiang,Nanchang,Xinyu,Yichun,Jiujiang,Yintan,Ganzhou ,Jian,Jingdezhen,Shangrao. Overall, it is necessary to strengthen the integrated management of the water resources to utilize them scientifically and sustainably.
IV. CONCLUSIONS
This study evaluated the carrying capacity of the water resources of Jiangxi province using a variable fuzzy evaluation model. Our results show that the carrying capacity of most districts has an evaluation grade of 2, and that the current water exploitation and utilization in Jiangxi province have reached relatively high levels, although there is still some exploitation potential. Water resources are the most important limiting factor in the socio-economic development and the construction of an ecologically sound environment in any region. Therefore, it is strategically important to reduce the water resources crisis in Jiangxi province and to alleviate the conflict between ecology and the economic exploitation of these resources.
